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An Improved Method of Head Stack Assembly 
Flexible Circuit Assembly Attached to an Actuator Arm 

Background Information 
5 [0001] The present invention relates to magnetic hard disk drives. More 
specifically, the present invention relates to a method of assembling actuator driving 
mechanisms. 

[0002J In the art today, different methods are utilized to improve recording 
density of hard disk drives. Figure 1 provides an illustration of a typical disk drive. 
10 The typical disk drive has a head gimbal assembly (HGA) configured to read from 
and write to a magnetic hard disk 101. The HGA and the magnetic hard disk 101 
are mounted to the base 102 of a main board 103. The disk 101 is rotated relative 
to the base 102 by a spindle motor 104. The HGA typically includes an actuator 
arm 105 and a load beam 106. The HGA supports and positions a magnetic 
15 read/write slider 107 above the magnetic hard disk 101. The slider may contain 
transducers to perform the read/write function. The HGA is rotated relative to the 
base 102 along the axis of a pivot bearing assembly 108 by an actuator frame 109. 
The actuator frame 109 contains an actuator coil 1 10 driven by a magnet 111. A 
relay flexible printed circuit 1 12 connects a board unit 1 13 to die transducer of the 
20 magnetic read/write slider 107. The signal from the transducer is amplified by the 
preamplifier 1 14 before being transmitted along die relay flexible printed circuit 
f0003) The relay flexible printed circuit 112 may be attached by pin soldering. 
However, the "flux" that is essential for this pin soldering causes a couple of 
problems. First, the cleaning process must be immediately implemented to remove 
25 the flux with soldering. Next, the tin contained in the solder causes pollution of die 
contacts. 
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Brief Description Of Tfrp Drawingc 

[0004] Figure 1 provides an illustration of a typical disk drive. 

[0005] Figure 2 provides an illustration of one embodiment of a kead stack 

assembly with a flexible circuit substrate. 

[0006] Figure 3 provides a cross-section illustration of one embodiment of the 
mounting of the flexible circuit substrate on the actuator arm. 
10007] Figure 4 provides an illustration of an alternate embodiment of a head 
stack assembly with, a flexible circuit substrate. 

[0008J Figure 5 provides a cross-section illustration of the alternate embodiment 
of the mounting of the flexible circuit substrate on the actuator arm. 
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Detailed Dftscriprimi 

(0009] A method for mounting a head stack assembly (HSA) circuit assembly is 
disclosed. In one embodiment, a flexible circuit substrate may be coupled to a 
stiffener. The stiffener may be a metal, such as aluminum, or some other stiff and 
5 durable material. The flexible circuit substrate may be made of an organic material 
and may have a series of electronic leads embedded in the flexible circuit substrate. 
The flexible substrate may be coupled to the stiffener by an adhesive or laminated 
onto the stiffener. The stiffener may be mounted onto the actuator arm by 
soldering or by laser welding. 
10 [0010] Figure 2 provides an illustration of one embodiment of a head stack 
assembly with a flexible circuit substrate 201. A plurality of head gimbal 
assemblies may be coupled to the pivot bearing assembly 108. A suspension 
flexible circuit trace 202 may be attached to each load beam 106 and actuator arm 
105, and may run from a transducer of each slider 107 to a single flexible circuit 
15 substrate 201. The flexible circuit substrate 201 may be made from an organic 
material. The actuator arm may be made of aluminum and manufactured by 
machining. The flexible circuit substrate 201 may be a substrate with a number of 
bond pads and a preamplifier chip 114 for signal processing. Each set of bond 
pads may be associated with a suspension flexible circuit trace 202. One or more 
leads running from the bond pads to the preamplifier 114 may be embedded in the 
flexible circuit substrate 201. The suspension flexible circuit trace 202 may be 
placed over these bonding pads on the flexible circuit substrate 201 to be electrically 
coupled to the flexible circuit substrate 201. To accomplish this, the termination 
pad of suspension flexible circuit trace 202 may be bonded to the corresponding 
bond pad on the flexible circuit substrate 201. For example, soldering or ultrasonic 
bonding may be used to connect the suspension flexible circuit trace 202 to the bond 
pads on the flexible circuit substrate 201 for a head stack assembly (HSA). One or 
more location pins 203 may be used to solder the flexible circuit substrate 201 in 
place. The location pins 203 would extend from the actuator arm 105 up through 
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the flexible circuit substrate 201. The flexible circuit substrate 201 may be 
connected to a control circuit 1 12 by a flexible circuit assembly 111. In addition to 
controlling the read/write functions of the transducer of the slider 107, the control 
circuit 1 12 may also control the movement of the actuator frame 109. 
5 [0011J Figure 3 provides a cross-section illustration of one embodiment of the 
mounting of the flexible circuit substrate 201 on the actuator arm 105. The flexible 
circuit substrate 201 may be coupled to a stiffener 301 that facilitates mounting the 
flexible circuit substrate 201 to the actuator arm 105. The stiffener 301 may be 
made of aluminum, or some other durable material or metal. The flexible circuit 
f ■ 10 substrate 201 may be coupled to the stiffener 301 using an adhesive, such as an 
epoxy The preamplifier 114 and the suspension flexible circuit trace 202 bond 
pads 302 may be coupled to the flexible circuit substrate 201. One or more 
location pins 203 may extend up from the actuator arm 105 through the stiffener 301 
and the flexible circuit substrate 201. The location pins 203 may be made from 
15 metal and mounted on the actuator arm 105 by press-fitting. The stiffener 30 1 and 
the flexible circuit substrate 201 may be then coupled to the location pins 203 by 
applying a solder ball 303 and soldering the stiffener 301 and flexible circuit 
substrate 201 in place. 

[00121 Figure 4 provides an illustration of an alternate embodiment of a head 
20 stack assembly with a flexible circuit substrate 201. In mis embodiment, the 
flexible circuit substrate 201 and stiffener 301 may be mounted on the actuator arm 
105 using laser welding. The stiffener 301 may be laser welded to the actuator arm 
105 at one or more points 401. ; 

[0013J Figure 5 provides & cross-section illustration of the alternate 
25 embodiment of the mounting of the flexible circuit substrate 20 1 on the actuator arm 
105. The flexible circuit substrate 201 and the stiffener 301 may be preliminarily 
combined with an adhesive and forms a lamination structure. Electrical elements 
501 and bonding pads 302 may be added to the flexible circuit substrate 201 during 
the lamination process. The HSA circuit assembly may be aligned and then fixated 
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onto the plane of an actuator arm. One laser beam may be applied to the metal 
stiffener for a predetermined period of time to make the specific welding spot 401 
between the stiffener 30 1 and flexible circuit substrate 20 1 . The welding spots 40 1 
may be produced by melting the metal stiffener 301 and actuator arm 105 by some 
5 means of concentrated heat energy, producing a fairly clean, non-contaminated 
connection. Good reliability and high bonding strength is achieved with this 
mounting operation, probably requiring no further cleaning. the welding spots 
401 may be arranged on the metal stiffener 301 according to the needs and structure 
of specific HSA. 

10 [0014] Although several embodiments are specifically illustrated and described 
herein, it will be appreciated that modifications and variations of the present 
invention are covered by the above teachings and within the purview of the 
appended claims without departing from the spirit and intended scope of the 
invention. 
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What is claimed is 

1 . A head stack assembly (HS A) circuit assembly, comprising: 

at least one actuator pad to be electrically coupled to a printed circuit board; 

a flexible circuit substrate to electrically couple a slider to the at least one 

actuator pad; and 

a stiffener to be mounted between the flexible circuit substrate and an actuator 
arm. 

2. The HSA circuit assembly of claim 1, wherein the stiffener is made of aluminum. 

3. The HSA circuit assembly" of claim 1, wherein the flexible circuit substrate is 
made of an organic material. 

4. The HSA circuit assembly of claim 3, wherein the flexible circuit substrate has at 
least one embedded lead connecting the slider to the at least one actuator pad 

5. The HSA circuit assembly of claim 1, wherein the flexible circuit substrate is 
coupled to the stiffener with an adhesive. 

6. The HSA circuit assembly of claim 1, wherein the stiffener is mounted to the 
actuator by soldering at least one pin extending from the actuator arm through the 
stiffener and the flexible substrate. 

7. The flexible circuit assembly of claim 1, wherein the stiffener is mounted to the 
actuator by laser welding the stiffener to the actuator arm. 

8. A head stack assembly, comprising: 

an actuator arm to place a slider above a magnetic storage medium; 
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a printed circuit board to control the slider and the actuator arm; and 
a flexible circuit assembly, including: 

at least one actuator pads to be electrically coupled to a printed circuit board; 
a flexible Circuit substrate to electrically couple a slider to the at least one 
actuator pad; and 

a stiffener to be mounted between the flexible circuit substrate and an actuator 
arm. 

9. The head stack assembly of claim 8, wherein the stiffener is made of aluminum. 

10. The head stack assembly of claim 8, wherein the flexible circuit substrate is 
made of an organic material. / 

11. The head stack assembly of claim 10, wherein the flexible circuit substrate has at 
least one embedded lead connecting the slider to the at least one actuator pad. 

12. The head stack assembly of claim 8, wherein the flexible circuit substrate is 
coupled to the stiffener with an adhesive. 

13. The head stack assembly of claim 8, further comprising at least one pin 
extending from the actuator arm through the stiffener to be soldered to the stiffener. 

14: The head stack assembly of claim 8, wherein the stiffener is mounted to the 
actuator by laser welding the stiffener to the acteator arm. . 

15. A hard disk drive, comprising: 

a magnetic storage medium to store data; 

a base to support toe magnetic storage medium; 

an actuator arm to place a slider above a magnetic storage medium; 
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a pivot to move the actuator arm in relation to the magnetic storage medium; 
a printed circuit board to control the slider and the actuator arm; and 
a flexible circuit assembly, including: 

at least one actuator pad to be electrically coupled to a printed circuit board; 
a flexible circuit substrate to electrically couple a slider to the at least one 
actuator pad; and 

a stiffener to be mounted between the flexible circuit substrate and an actuator 
arm. 

16. The hard disk drive of claim 15, wherein the stiffener is made of aluminum. 

17. The hard disk drive of claim 15, wherein the flexible circuit substrate is made of 
an organic material. 

18. The hard disk drive of claim 17, wherein the flexible circuit substrate has at least 
one embedded lead connecting the slider to the at least one actuator pad. 

19. The hard disk drive of claim 15, wherein the flexible circuit substrate is coupled 
to the stifiener with an adhesive. 

20. The hard disk drive of claim 15, further comprising at least one pin extending 
from the actuator arm through the stiffener to be soldered to the stiffener. 

2.1. The hard disk drive of claim 15, wherein- the stiffener is mounted to the actuator 
by laser welding the stiffener to the actuator arm. 

22. A method, comprising: 

electrically coupling a slider to at least one actuator pad with a flexible circuit 
substrate; and 
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mounting the flexible circuit substrate to an actuator arm with a stiffener 
between the flexible circuit substrate and the actuator arm. 

23. The method of claim 22, wherein the stiffener is made of aluminum. 

24. The method of claim 22, wherein the flexible circuit substrate is made of an 
organic material. 

25. The method of claim 24, wherein the flexible circuit substrate has at least one 
embedded lead connecting the slider to the at least one actuator pad. 

26. The method of claim 22, further comprising coupling the flexible circuit 
substrate to the stiffener with an adhesive. 

27. The method of claim 22, further comprising mounting the stiffener to the 
actuator by soldering at least one pin extending from the actuator arm through the 
stiffener and the flexible substrate. 

28. The method of claim 22, further comprising mounting the stiffener to the 
actuator by laser welding the stiffener to the actuator arm. 
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Abstract 

A method for mounting a head stack assembly (HSA) circuit assembly is 
disclosed. A flexible circuit substrate may be coupled to a stiffener. The stiffener 
5 may be a metal, such as aluminum, or some other stiff and durable material. The 
flexible circuit substrate may be made of an organic material and may have a series 
of electronic leads embedded in the flexible circuit substrate. The flexible 
substrate may be coupled to the stiffener by an adhesive or laminated onto the 
stiffener. The stiffener may be mounted onto the actuator arm by soldering or by 
10 laser welding. 
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